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T HE DYAKS OF BORNEO. 

NEW YORK, AUGUST 9, 1879. 

split from large bamboos, so that each may be nearly flat 
and about three inches wide, and these are firmly tied down 

THE Dyaks of Borneo are regarded hy Mr. A. R. Wallace with rattan to the joints beneath. The floor, from its elas
as closely allied to the Malays, and more remotely to the ticity, makes an excellent bed when a mat is spread upon it. 
Siamese, Chinese, and other Mongol races. All these are The only dress of the Dyak youn g men and boys is simple 
characterized bv a reddish-br own or yellowish-brown skin but elegant, and consists of a long " chawat" or waist-cloth 
of various shades, by jet-black straight hair, by the scanty which hangs d own before and behind. It is generally of 
or deficient beard, by the rather small or broad nose, and i blue cotton, ending in three broad bands of red, w.hite, and 
hi�h cheek bones; but none of the Malayan races have the blue. Those who can afford it wear a handkerchief on the 
oblique eyes which are charac
teristic of the typical Mongols. 
The average stature of the Dyaks 
is rather above that of the Ma
lays, while it is considerably 
under that of most Europeans. 
Their forms are well propor
tioned, their feet and hands 
small, and they rarely or never 
attain the bulk of body so often 
seen in Malays and Chinese. 
Mr. Wallace is inclined to rank 
the Dyaks above the Malays in 
mental capacity, while in moral 
character they are greatly supe
rior to them. They are simple 
and honest, and become the prey 
of t.lle Malay and Chinese trad
ers, who cheat and plunder 
them continually. They are 
more talkative and more lively, 
less secretive and less suspicious 
than the Malays, and are there
fore pleasanter companions. The 
Malay boys have little inclina
tion for active sports and games, 
which form quite a feature in 
the life of the Dyak youths, 
who, besides outdoor games of 
skill and strength, posse;:s a va
riety of indoor amusements. One 
wet day, while in a Dyak house, 
Mr. Wallace thought he w ould 
amuse them with something 
new, so showed them how to 
make .. cat's cradle" with a 
piece of string. Much to the 
author's surprise he found that 
they knew all about it, and even 
more than he did; and one of 
the boys took the string and 
made several new figures which 
puzzled Mr. Wallace consider
ably. They then showed him a 
number of tricks with pieces of 
string, which seemed quite an 
amusement with them. Even 
such apparently trifling matters 
as the�e may assist us iu forming 
a true estimate of the Dyak's 
character and social condition; 
for we learn thereby that these 
people have passed beyond the 
first stage of savage life, in 
which the struggle for existence 
absorbs the whole faculties, and 
in which every thought and idea 
is connected with war or hunt
ing or the provision of their im
mediate necessities. The moral 
character of the Dyaks is un
doubtedly high; they are truth
ful and honest to a remarkable 
degree. In these and several 
other matters of morality they 
rank above most uncivilized and 
even above many civilized na
tions. They are temperate in 
food and drink, and the gross 
sensuality of the Chinese and 
Malays is unknown among them. 
They have the usual fault of all 
people iu a half-civilized state
apathy and dilatoriness-but this 
is more than outweighed by their 
many excellent qualities. 

The Dyaks, as a race, do no t 
increase very rapidly. The wo
men rarely have more than three 
or four children. Climate and 
race have somethin g to do with 
this, but a more real and efficient 
cause seems to be the hard labor of the women and the heavy weights they constantly carry. A Dyak woman generallv spends the whole day in the field, and carries home every 
night a heavy load of vegetables and firewood often for 
several miles ov�r rough and hilly paths; and �ot unfre
quentl:y- has to chm? up a rocky mountain by ladders, and 
over slIppery steppmg-stones, to an elevation of a thousand 
feet. Besides this, she has an hour's work every evening 
pou�ding rice with a heavy wooden stamper, which violently 
strams �very part of the body. She begins this kind of labor 
when Dlne or ten years old, and it never ceases but with the 
e.xt�eme decrepitude of age. So we need not wondel' at the 
Illlllted number of her progeny, but rather be surprised at 
the successful efforts of nature to prevent the extermination 
of the race. 

The Dyak houses. according to Mr Wallace, are all raised 
on posts, and are often two or three hundred feet long and 
torty or fifty feet wide. The floor is always formed of strips 

DYAK CHIEF OF BO RN EO.-F ROM A PHOTOGRAPH. 

head, which is either red, with a narrow border of gold 
lace, or of three colors like the chawat. The large, flat, 
moon-shaped brass earrings, the heavy necklace of white or 
black beadA, rows of brasS rings on the arms and legs, and 
armlets of white shell, all serve to relieve and set off the 
pure reddish-brown skin and jet black hair. Add to this 
the little pouch containing materials for betel chewing, and 
a long, slender knife, botb invariably worn at the side, and 
you have the every-day dress of the young Dyak gentlemen. 

For the figure presented herewith to illustrate these re
markable people we are indebted to La Nature. 

THE carrier-pigeon service is now in full operation in 
France, and has been placed under the direction of the Chief 
of Aerial Communication. The number of birds fed bv the 
Government is 6,000. A number of soldiers and officers 
have been taught the art of pigeon breeding, and carriers 
constantly sent from place t o  place, 
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POLY D A CTYL HOR SES, RECENT A ND EXTI N CT. 
By PROFESSOR O. C. MARSH. 

IT is said that the aborigines of this country, when they 
first saw the horses brought over by the Spaniards, named 
the new animal " the beast with one finger nail." Certain' 
ly, the single hoof on each foot is the most marked char' 
acteristic of the modern horse, and one on which some ot 
his most valuable qualities depend. The nearest living 

allies of the horse are the ass and 
the zebra, and they possess the 
same pedal peculiarities. 

In addition to each main digit 
of the ordinary horse, however, 
the anatomist finds concealed 
beneath the skin two slender 
m e t a p o d i a l  "splint bones," 
which are evidently the remnants 
of two other toes, originally pos
sessed by the ancestors of the 
horse. It is an interesting fact 
that these splint bones are some
times quite fully developed, and 
may even ;:upport extra digits, 
which are much smaller and 
shorter than the main foot. As 
these small hooflets are usuaily 
regarded as a serious detriment 
to the animal, they are generally 
removed from the colt soon after 
birth, but in such cases the en
larged splint bones not unfre
quently indicate in the adult 
their former existence. 

Numerous cases of extra digits 
in the horse have heen recorded, 
and in nearlv all of them a 
single lateral hooflet was present 
on one of the fore legs. In most 
instances the occurrence was 
noted chiefly on account of its 
rarity, and no record was made 
of the exact position of the extra 
hoofs with reference to the main 
digit, nor of the significance of 
these useless appendages. Since 
the attention of the writer was 
called to the subject, a few years 
since, he has ascertained that 
these supernumerary digits are 
much more common in the horse 
than has been supposed, and in 
many cases they appear to indi
cate a reversion to an early 
ancestral type. 

The figures given on next rage 
represent, (1) the foot of the 
modern horse in its normal con
dition, with the splint bones 
rudimentary; (2) the foot abnor' 
mally developed, with one splint 
bone bearing a small hooflet; 
and (3) the foot of an extinct 
three-toed ancestor of the horse. 
The feet are all from the left 
side, and the numbers attached 
indicate the different digits, 
counting from the inside. The 
first and fifth, corresponding to 
the thumb and little fin�er of 
the human hand, are wantmg in 
these figures. A specimen simi
lar to that represented in figure 
2, on next page, is preserved in 
the Museum of Yale College. 

The first recorded instances of 
extra digits in the horse, known 
to the writer, are two mentioned 
by George Simon Winter, in his 
famous book on Horses, pub
lished near the beginning of the 
last century. * One of the horses 
referred to and figured in this 
work was "€i�ht-toed," having 
a small extra djgit on the inside 
of each foot. Winter states that 
this horse was exhibited in Ger-
many in 1663, and a portrait of 
it preserved in Cologne. His 
account was derived from a per. 
son who had examined the ani-

mal. The other horse described by Winter had a small 
hoof on the inside of each fore foot, and this steed, Winter 
states, he had not only seen but ridden. 

Geoffroy Saint-Hilaire has recorded the fact that he ex· 
amined a fretal horse which was polydactyl on the fore 
feet the second foot bearing three nearly equal digits, and 
the �ight but two.t Owen has described the right fore foot 
of a horse with a double hoof, the extra digit being on the 
inner side, answering to the second digit.:j: Arloing has 
figured and described similar specimens.§ Leidy has de· 
scribed the right fore leg of a horse with a supernumerary 
digit on the inner side; and Allen subsequently discussed 

* De Be Equaria, Nure mberg, 1703. 
t A'liflales des Sciences Naturelles, XI., p. 224. Paris, 1827. 
i Osteological Catalogue, Museu m Royal College of Surgeons, Vol. n., 

p. 537. London, 1853. 
1\ Aooales des SCW1tces Naturellu, VIn, p. 55. 1667. 
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the same specimen. * A number of other ins tances have 
been recorded, showing that extra digits are by no means 
rare in the modern horse. 

The most interesting case of this kind examined personally 
b y  the writer is the horse represented in Figure 4. ThIS 
animal was on exhibition in New Orleans, in the s pring of 
1878. and Dr . Stanford E. Chaille of that city first called 
the attention of the writer to it, and likewise sent a photo
graph, from which the cut below was made. 

This same horse was subsequently brought to the N()rth, 
and a few days since was on exhibition in New Raven, 
Conn., where the writer examined him with some care. 
The animal is of small size, about ten years old, and is said 
to have been foaled in Cuba. He is known among show· 
men as the" Eight-footed Cuban Horse." With the excep
tion of the extra digits, he is well formed, and doubtless is 
capable of considerable s peed, although some of the exploits 
claimed for him may fairly be questioned. 

The four main hoofs are of the ordinary form and size. 
The extra digits are all on the inside, and correspond to the 
index finger of the human hand. They are less than half 
the size of the principal toes, and none of them reach the 
ground. An external examination indicates that the meta
podial bone of each extra di git is entire, and at its lower 
end, at least, is not co-ossi fied with the main cannon bone. 

There appear to be two phalanges above the coffin bone in 
each of these digits, which are thus rendered flexible, es
pecially in a fore and aft direction. There was no indica
tion of " interfering" shown on the inner digits themselves, 
although it is difficult to see how this could be entirely 
avoided during rapid motion. The splint bone on the outer 
side of each leg is apparently of the usual shape and size. 

Among the instances of recent polydactyl horses, de
scribed to the writer by those who have seen them, are two 
of special interest. One of these was a colt with three toes 
on one fore foot, and two on the other. The animal recently 

B. 

This is precisely what a study of the fossil forms of equine 
mammals would lead us to anticipate. 

Another noticeable peculiarity of these extra digits is 
their more frequent occurrence on the inside of the main 
digit, while the outer s plint remains rudimentary. This, it 
must be confessed, is directly op posed to the general law of 
reduction in the ungulate foot, which, briefl y stated, is, that 
of the five original digits, the first or inner one, first disap
pears; next, the fifth or outer one; then, the second; and 
last of all, the fourth. The third always remains as in the 
horse. It would, therefore, be naturally expected, that 
when only one additional digit was present, it would be on 
the outside of the fore foot. 

The tendency to interference would seem to be another 

m:CENT. 

tween the perissodactyl, or "odd·toed," and artiodactyl, 
or "even-toed," structure is a profound one, extendin&" to 
nearly every paJ;t of the skeleton, and making two distlllct 
�roups of Ungulates. The number of toes has really noth
lllg to do �ith the true distinction, and hence the terms in 
use are especially misleading. The real difference, RO far as 
the feet are' concerned, is, that in the perissodactyl type the 
axis of the limb passes through the middle of the tbird 
digit (Mesa'J)Unia), while in artiodactyls it is outside of this 
digit (Paraxonia), between it and the fourth. 

If, now, we turn back to the early ancestors of the horse 
for an explanation of the supplementar y digits which so 
often make their appearance, we shall not look in vain, es
pecially in this country. America is the original home of 

II1J .JlI 

FIG. i.-FORE FOOT OF HORSE (Equus). 
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FIG. 2.-FORE FOOT OF HOR SE WITH EXTR A DIGIT. 
FIG.3.-FORE FOOT OF HIPP.ARION. 

died in Ohio. Another is a mare, raised in Indiana, and 
still living, which is said to have three toes on each fore 
foot, and a small extra digit on each hind foot. In regard 
to the latter animal, the writer hopes soon to have more 
definite information. 

Besides the instances mentioned above of extra digits in 
place in the existing horse, there are many cases on record 
of true monstrosities, as, for example, additional feet or 
limbs attached to various portions of the body. Such de
formities now admit of classification and ex planation, but 
need not be coneidered in the present discussion. 

EOCENE. 

In reviewing what is now known of extra digits in the 
feet of the modern horse, the best authenticated instances 
ap pear to fall naturally into two groups. The first of these 
includes digits which are simply cases of reduplication, 
quite similar to the extra finger occasionally seen in the hu
man hand. Such deformities are apparently a vegetative 
repetition, the explanation of which has not yet been satis· 
factorily determined. The second class includes cases where 
a true digit is formed, the component bones of which are 
in their normal position, and in proper relation to the rest 

GENEALOGY OF THE HORSE. 

of the. limb. Such instances appear to b� �Iearly .due to reason against the retention of the inner digit. Possibly the reversIOn to s?me ancestral type. Some digits, whICh ap' additional protection which an inside hooflet would receive pear. at first Sight to belong III the first categorf' .may re- might more than counterbalance this influence. Again, the ally I�lustrate the .
second, but the convel"se of thiS IS. much above law is not known to apply to the perissodactyl foot, less hke!y t? be tl ue. T!Ie. c�ses of apparent reverSIOn are : be;rond the first and fifth digits, and if the second digit was of espeCial �n�ere�t, and It IS Important to place on record I or iginally of greater use than the fourth, and hence was any mforma!iOn I� rega

l
�� to t�em, so that they may be , longer retained, an ancestor of the horse may yet be found compared With extlllc� a. le� of ,he horse. I with the second and third toes alone developed. The cases of extra digitS III the horse, so far. as at present I In considering these double hoofs of the horse, and with known, show that these atpendages make their appearance '1 them the well known cleft in the coffin bone of recent and more 

.. 
�eqllen�ly on the ore

. 
feet than on the hmd feet. I extinct equines, it is im portant to understand that in nl> 

* Proceedings Academy Natural Sciences l'�l8delpbia 1871 p 112 case do they indicate any approach to the true aliiodactyl 
and 1876, p. 92. .'.�" , .  , I type, as some authors have sup posed. The difference be· 

��_=2!2P_____ =::-=- _--.......... - �� 
i'xG. 4.-0UTLINE OF HORSE WITH EXTRA DIGIT ON EACH FOOT. 
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the horse, and during the whole of Tertiar y time, this con
tinent was occu pied with equine mammHls, of mnny alid 
various forms. Although all these became extinet bef ore 
the discovery of this country, their abundant remains mark 
out the genealogy of the horse in an almost unbn,kcn mc· 
ce�sion of forms. 

If we examine the remains of the oldest repref'entat.iYes of 
the horse in thi' c ountry, we shall find that thebe llllimals 
were all polyc1at'ltvl, and of small size. As the line was 
continued towards the present era, there was a gradual in· 
crease in size, and a diminution in the number of tops, unt il 
the present type of horse was produced. In view of the 
facts mentiomd in the preceding pages, it will be ]llotJtable 
to trace the main line of uesc<nt in this group, flOm its jllst 
a ppearance to the present period, and note espedally t1:e 
cbanges in the numher of digits. For this purpose the 
diagram given above will be instructive, as it records the 
principal stages in the series, botb of the limes and the 
teeth a� well. Tbis diagram was prepared by the '\'liter 
for Professor Huxley, who used it first in his New YOlk 
lectures. The s peeimens figured are all in the Yale Mu
seum. 

The original anees tor of the horse, not as yet discovered, 
undoubtedly bad five toes on each foot. The oldest member 
of the group now known is the Eohippw, which had four 
well developed toes and the rudiment of another on each 
fore foot and three toes behind. This animal was about 
as large �s a fox and its remains are from the Coryphodon 
beds near the b�se of the Eocene. It is not representtd 
abov'e as it was found since the diagram was made. In 
the n�xt higher division . of the Eocene, another equi�e 
genus, Orohippu" makes ItS a ppearance. It resembled Its 
predecessor in size! but had only fo�r toes in fr�nt and three 
behind as shown III the lowest senes of the dIagram. At 
the top of the J?ocene, a third allied genu.s has.b�en f!"ll�nd 
(EpihzppUR), which closely resembled Orohzppuslll its digits, 
but different in its teeth. 

Near the base of the next formation, the Miocene, another 
equine mammal, Mesohippus, occurs. This animal was 
about as large as a sheep, and had three usable toes and the 
splint of another on each fore foot, with but three toes be· 
hind as shown 

'
in the diagram At a somewhat higher 

hori�on a nearly allied genus, MiohippU8, has been found, 
which bas the splint bone of the outer or fifth digit reduced 
to a short remnant In the Pliocene above, a three-toed 
horse (Protohippus), ahout as large as a donkey, was abun· 
dant, and still higher up a near ally of .th� modern hors�, 
with only a single toe on each foot (Pl�ohzppus) make s h� 



AUGUST 9, 1879. SUIl£NTIFIC AMERICAN SUPPLEMENT, No. 188. 2985 

appearance. A true Equus, as large as the existing horse, 
appears just above this horizon, and the series is complete. 
-American Journul of Science and Art. 

EN TO ZO A. 

THE entoz':Ja, or internal worms, so called because they 
nre all found in the systems of living animals, are a very great 
class. We briefly mention the Guinea worm (Jililaria men
rilinenais). It is one of the most developed of this group of 

weeks and is quite simple, but demands the greatest care, as, 
if the worm should be broken, a most painful and even dan 
gerous tumor is certain to arise. 

The genus Tamia may be accepted as the tY'pe of all the 
entozoa. The well known Tape-worm (Tal1i za solium) be
longs to this genus. In the illustration, which we extract 
from Wood's Nat. Hist., the upper figure represents a species 
of tape-worm that is found in the common cat, and the lower 
figure affords an example of a tape-worm that is found in 
several birds. This figure shows an enlarged view of the 
head of the worm, with its four suctorial disks. 

tse by name. about tpn miles in circumference, and sbut off 
from the outer world by a wall, and no unauthonzed person 
dare venture in .. Here in 1865 the missionary, Armand 
Davis, observed a peculiar long-tailed deer, which after some 
correspondence with Professor Milne Ed wards was declared 
to be a new species, and called after the discoverer, Elaphu-
1'U8 davidianus. This animal somewhat resembles the rem· 
deer, but differs from that animal in the hare Rnout, the 
shape of the head, and other peCUliarities. The tail resem
bles that of the ass, and consists of bushy hair reaching 
down about the length of a foot. The animal IS of a toler
ably large shape, the grown male standlllg about 4 feet hIgh, 
and the usual length from the snout to the tip of the tail 
about 7M feet for a full grown male. 

The color of the rough and brittle hair changes with age 
and the seasons from a red fawn color when young to a gray, 
and later on in life to a yellowish tint. The head is long 
but narrow, the ears are small, and the tear furrows large. 
A special envoy from Germany to Pekin sent home three of 
these animals, which are now in good health at the Berlin 
Zoological Gardens, and of which our artist has given 
below a very faithful representation. Father David, the 
discoverer, was of opinion that the Milu deer inhabited 
the cold deserts of Northern Thibet. 

VllLC ANOLOGY IN ITALY IN 1878.* 

1. C AT-WORM.-Tamia crassecollis. 

A FEW years ago Cav. Michele Rossi, brother and colla
borateur of the well·known author of "Roma Sotterranea," 
determined to try the experiment of collecLing together from 
all parts of Italy facts connected with vulcanology, and 
pliblishing an account of them in the form of a monthly 
fasciculus. He hoped by this means to found a new school 
for the study of endogenous meteorology, to be affiliated 
with the study of meteorology proper. The experiment has 
succeeded admirably; and we have before us a volume of 140 
pages, recording all the phenomena of internal telluric 
dynamics which have been observed in Italy and Sicily 
during the past year The vulcanology of Sicily, notably 
of Etna and the eastern sea-board, is also recorded in the 
Acts of the Accademia Gioenia of Catania. In no other 
part of Europe, except Iceland, would it be possible to have 
a journal solely devoted to the volcanic phenomena of one 
country. The kingdom of Italy contains within it the two 
most famous volcanoes in the world; it contains solfataras, 
soffioni, and maccalube; it is subject to earthquakes, some-

2. LARK-WOR M.-Tamia platycephala. 

anImals. It is a strange looking creature, eight or ten feet 
in length, and not thicker than an ordinary sewing thread. 
It is found in many of the hotter parts of the world, espe
cially in the country from which it. takes its name. 

The Guinea worm is much dreaded in the eOllntries where 
it resides, on account of the pain and inconvenience which 
it occasions, and the great difficulty in destroying it. It 
generally takes up its residence in the leg, and there grows 
to an inordinate length, causing much pain and swelling 
until the head of the worm makes its appearance. The 
worm is removed by drawing it a little at 11 time until it is 
entirely drawn out. This operation takes two or three 

MILU D EER. 

THERE are no more deeply interesting wild inhabitants I times of great severity, and spread over large areas; the 
of the world than those of the numerous and greatly varied district between Naples and Cape Misenum embraces almost 
deer species. Their grace or dignity of aspect, their fleetness eVery phase of volcanic phenomenon, excepting only the 
of foot, their flesh, always esteemed lUXUTloUS as food and geysers, and the Stufe di Nerone belong to this class of 
peculiarly wholesome, their boldness, intelligence, etc., have effects. Hence, obviously, there is no country of equal ac
ever been dwelt upon with delight. The naturalist finds no cessibility in the world which is so well adapted for the 
genus of animals more attractive, and even in their fossil study of vulcanology 
history they display features of the greatest interest and im- -*- ,-, B

-
n
-

j
-

le
-

ti
-

n
-

o
-

d
-

el
-
V

-
n

-
l

-
ca

-
n

-
ism
-

o
·-

l
-

t
-
al

-
ia

-
n

-
o

-
. 
�

P
= -

e
-
n
-:-

'o
�

di
-:-

'c
-
o

-
g
-
eo
�

l
-

o g
-

i
-
co

-
e
-
d
-:-

a
-
r

-
ch
:-

eo
----:-- loportance. Amongst the least kno;yn species is the Milu. gico per l'osservazione e la storia dei fenomeni endogeni nel sn olo 

A mile south of Pekin is a large imperial park, N an-hai- d'Itaha." Redatto dal C a v .  Prof. Michele Stefano de Rossi. Rome, 1878. 

l\1lLU DEER. 
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